Protection of mice against enterotoxigenic E. coli by immunization with a polyvalent enterotoxin comprising a combination of LTB, STa, and STb.
Currently available enterotoxigenic Escherichia coli (ETEC) vaccines are based on colonization factors and/or the heat-labile enterotoxin B subunit (LTB). However, the induction of antitoxic responses against heat-stable enterotoxin a (STa) and b (STb) has merit as these two poorly immunogenic toxins are frequently associated with ETEC strains. In this study, we genetically constructed a trivalent enterotoxin fusion protein (STa-LTB-STb, abbreviated to SLS) in an effort to develop a single toxoid containing these three enterotoxins for vaccination against ETEC. Mutagenesis at one disulfide-bridge-forming cysteine in STa led to a dramatic reduction in the STa toxicity of SLS; however, the fusion peptide retained the STb-associated toxicity. Immunization of mice with SLS protein elicited significant antibody responses to LTB, STa, and STb. Significantly, the mice antisera were able to neutralize the biological activity of both STa and STb. In the experiment to assess the protective effect of SLS immunization, the mortality of mice receiving SLS was significantly lower than their control cohorts (P < 0.01) after intraperitoneal challenge with ETEC. These results show that the trivalent fusion enterotoxin SLS has the potential to serve as a useful toxin-based vaccine against ETEC-induced diarrheal disease via a single immunogen.